Innovative HPTLC method for simultaneous determination of ternary mixture of certain DMARDs in real samples of rheumatoid arthritis patients: an application of quality by design approach.
A uniquely developed high performance thin-layer chromatographic (HPTLC) method coupled with UV detection was applied using quality by design approach (QbD) for simultaneous determination of methotrexate (MTX), sulfasalazine (SSZ) and hydroxychloroquine (HCQ) in serum and urine samples of rheumatoid arthritis patients. MTX, SSZ with HCQ are the most common disease-modifying antirheumatic drugs (DMARDs) combination used for the treatment of rheumatoid arthritis. This ternary mixture with montelukast (MK) added as internal standard, were separated by using a mixture of ethyl acetate: methanol: 25% ammonia, (8: 2: 3, v/v/v) as a mobile phase system. The separation was achieved on HPTLC precoated silica gel plate 60 F254 and the detection was carried out at 306 nm for MTX and at 340 nm for both SSZ and HCQ. The design was planned to obtain the most optimum retardation factors (Rf) with best resolution. The Rf values for MTX, SSZ, MK and HCQ were of 0.31 ± 0.03, 0.62 ± 0.02, 0.71 ± 0.02 and 0.83 ± 0.03; respectively. The interactive response optimizer achieved the most favorable conditions with acceptable composite desirability of 0.9703. Linear relationship with good correlation coefficients (r = 0.9990-0.9994) were also obtained with detection and quantification limits of 13.94-260.64 and 46.84-1810.01(ng/ml); respectively. The suggested method was established in accordance with the guidelines of Food and Drug Administration (FDA). The established QbD-HPTLC method achieved simple, sensitive and selective quantification of the studied drugs in serum and urine samples in the presence of their metabolites with no interferences. This method can be extended effectively for therapeutic drug monitoring and pharmacokinetics studies of these drugs.